Introduction
Agmatine, an amine and organic cation, is formed by the decarboxylation of L-arginine by arginine decarboxylase (EC 4.1.1.19 ). This reaction occurs in plants and bacteria. However, agmatine and arginine decarboxylase were also discovered in the brains of rats and cows (Li et al., 1994) . Agmatine is a biologically active substance, but the mode and sites of action have not been fully defined. The administration of agmatine produced increases in the nephron filtration rate and absolute proximal reabsorption (Mark et al., 1996) and reduced collagen accumulation (Marx et al., 1995) . We also observed a decrease in fibronectin by placing agmatine in mesangial cells.
: 
Materials and methods
0HVDQJLDO FHOO FXOWXUH Dulbecco's modified Eagle's medium (DMEM) that contained 5.6 mM glucose was used to culture the mesangial cells (MC), unless otherwise stated. A murine MC line (MES-13, cloned from mice transgenic for the early region of SV-40 virus, passage 25) was obtained from American Type Culture Collection (ATCC, Rockville, USA). These transformed cells exhibited similar characteristics to those of the primary cultures of murine MC (Mackay et al., 1988) . The cells were cultured in DMEM that contained 20% fetal bovine serum (FBS, Life *To whom correspondence should be addressed. Tel: 82-2-2123 Tel: 82-2- -2697 Fax: 82-2-313-1608 E-mail: cyd516@yonsei.ac.kr Technologies BRL, Gaithersburg, USA), 100 U/ml penicillin, 100 µg/ml streptomycin, 44 mM NaHCO 3 , and 14 mM N-hydroxyethylpiperazine-N'-2-ethane sulfonic acid (HEPES). For MES-13, DMEM that contained 5% FBS was used. The cells were cultured in 100-mm culture dishes for electrophoretic mobility shift assays (EMSA). Near-confluent MC were incubated with serum-free media for 24 h to arrest and synchronize cell growth. Media was then changed to fresh serum-free DMEM that contained 5.6 (control) or 30 mM (high) glucose, and incubated up to 48 h. Incubation of the cells in the control, as well as high glucose media (HG) in serum-free conditions for up to 96 h, did not significantly effect cell viability as determined by the lactate dehydrogenase (LDH) release (data not shown). In some of the experiments, the cells were pretreated with polyamines for 1 h and incubated with the control and HG media for a given period. Preliminary studies demonstrated that up to 2 µM cytochalasin B caused no cytotoxicity as determined by a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) assay. Effective concentrations of cytochalasin B were decided on the basis of published data, as well as our own preliminary study. The cells were processed for nuclear protein extraction, then measured for ROS and protein expression as will be described later.
Preparation of nuclear extracts Nuclear extracts were prepared according to the method described by Lee et al. (1988) with modifications (Kwon et al., 2001) . In brief, the cells were washed twice with ice-cold phosphate-buffered saline after incubations and suspended in one packed cell volume (PCV) of buffer A that contained 10 mM HEPES, 1.5 mM MgCl 2 , 10 mM KCl, 0.5 mM dithiothreitol (DTT), 1 µg/ml leupeptin and aprotinin, pH 7.9, on ice for 10 min, then lysed by passing the cell suspension through a 27-gauge needle 5 times. Crude nuclei were washed twice with buffer A in order to prevent cytosolic contamination. The nuclear proteins were extracted with two-thirds PCV of ice-cold buffer B Fig. 1 . Specificity of 2',7'-dichlorofluorescein (DCF)-sensitive ROS in mesangial cells that was cultured with various concentrations of polyamines and agmatine under high glucose conditions. Synchronized quiescent MES-13 was incubated under the control glucose and after the addition of 25 mM (for total of 30 mM) of D-glucose for 1 h. Intracellular DCF-sensitive ROS was visualized by FACS. that contained 20 mM HEPES, 420 mM KCl, 1.5 mM MgCl 2 , 0.2 mM ethylenediaminetetraacetic acid (EDTA), 0.5 mM DTT, 0.5 mM phenylmethylsulfonyl fluoride, 1 µg/ml leupeptin and aprotinin, and 25% glycerol, pH 7.9. A two-thirds PCV of ice-cold buffer C (20 mM HEPES, 0.2 mM EDTA, 0.5 mM DTT, 0.5 mM phenylmethylsulfonyl fluoride, 1 µg/ml leupeptin and aprotinin, 20% glycerol, pH 7.9) was added. The mixture was then centrifuged at 15,000 × g at LGH Intracellular ROS production was measured by the method of Bass et al. (1997) as modified for confocal microscopy . In brief, after stimulation with HG for 3 h, the confluent cells at various concentrations of polyamines and agmatine were washed with Dulbecco's phosphate-buffered saline. The cells were then incubated in the dark for 5 min in a Krebs-Ringer solution that contained 5 mM 5-(and-6)-chloromethyl-2',7'-dichlorodihydrofluorescein diacetate (CM-H 2 DCFDA, Molecular Probes Inc., Eugene, USA). CM-H 2 DCFDA is a nonpolar compound that readily diffuses into cells, where it is hydrolyzed to the nonfluorescent polar derivative 2',7'-dichlorofluorescin (DCFH) and thereby trapped within the cells (Bass et al., 1983) . In the presence of a proper oxidant, DCFH is oxidized to the highly fluorescent 2',7'-dichlorofluorescein (DCF).
A preliminary study demonstrated that HG induced intracellular ROS in MC as early as 15 min and gradually increased up to 4 h.

Assay for fibronectin protein: Western blot analysis An immunoblot analysis was used to determine fibronectin in the renal cortex homogenate and in the culture media supernatant as previously described (Oh et al. 1998) . In brief, aliquots of the renal cortex homogenate and conditioned media were mixed with a sample buffer that contained SDS and β-mercaptoethanol and heated at 95 o C for 15 min. Respective samples were then applied to a 5% polyacrylamide gel and subjected to electrophoresis. A prestained SDS-PAGE standard (broad range, Bio-Rad) was used as a molecular weight marker. The proteins were transferred onto a nitrocellulose membrane using a transblot chamber with a Tris buffer. The membranes were incubated with rabbit anti-human fibronectin (HRP conjugated, DAKO, Glostrup, Denmark), diluted 1 : 10000 in PBS that contained 1% bovine serum albumin for 2 h at room temperature, and subjected to ECL Western blotting (Amersham Life Science, Little Chalfont, UK). Positive immunoreactive bands were quantified densitometrically and compared to the controls.
6WDWLVWLFDO DQDO\VHV All of the results are expressed as mean ± SD. ANOVA was used to assess the differences between multiple groups. If the F statistic was significant, the mean values that were obtained from each group were then compared by Fishers least significant difference method. P<0.05 was the criterion for a statistically significant difference. (Fig. 4) . We also discovered that agmatine (0.1-1 mM) did not affect the cell growth, but levels more than 5 mM retarded the growth (data not shown). Therefore, the decrease in fibronectin is not due to decreased cell growth or cell death at the agmatine concentrations that were used in our experiments. 2XUFXPXODWLYHUHVXOWVOHDGXVWRVXJJHVWWKHIROORZLQJ $JPDWLQHUHGXFHV+ 2 OHYHOVZKLFKGRHVQRWDFWLYDWHWKHVH 
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